Mitochondrial proteases and cancer.
Mitochondria are a major source of intracellular reactive oxygen species, the production of which increases with cancer. The deleterious effects of reactive oxygen species may be responsible for the impairment of mitochondrial function observed during various pathophysiological states associated with oxidative stress and cancer. These organelles are also targets of oxidative damage (oxidation of mitochondrial DNA, lipids, protein). An important factor for protein maintenance in the presence of oxidative stress is enzymatic reversal of oxidative modifications and/or protein degradation. Failure of these processes is likely a critical component of the cancer process. Mitochondrial proteases degrade misfolded and non-assemble polypeptides, thus performing quality control surveillance in the organelle. Mitochondrial proteases may be directly involved in cancer development as recently shown for HtrA2/Omi or may regulate crucial mitochondrial molecule such as cytochrome c oxidase 4 a subunit of the cytochrome c oxidase complex degraded by the Lon protease. Thus, the role of mitochondrial proteases is further addressed in the context of oxidative stress and cancer.